
Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
30 SEP 2009 

2. REPORT TYPE 
Annual 

3. DATES COVERED 
  00-00-2009 to 00-00-2009  

4. TITLE AND SUBTITLE 
Shipboard LADCP/&#967;pod Profiling Of Internal Wave Structure And
Dissipation In The Luzon Strait 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Oregon State University,College of Oceanic & Atmospheric 
Sciences,Corvallis,OR,97331 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 
Code 1 only 

14. ABSTRACT 
We seek a more complete and fundamental understanding of the hierarchy of processes which transfer
energy and momentum from large scales, feed the internal wavefield, and ultimately dissipate through
turbulence. This cascade impacts the acoustic, optical, and biogeochemical properties of the water column,
and feeds back to alter the larger scale circulation. Studies within the Ocean Mixing Group at OSU
emphasize observations, innovative sensor / instrumentation development and integration, and
process-oriented internal wave and turbulence modeling for interpretation. 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 
Same as

Report (SAR) 

18. NUMBER
OF PAGES 

2 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



1 
 

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited. 
 
 

Shipboard LADCP/χpod Profiling of Internal Wave  
Structure and Dissipation in the Luzon Strait 

 
Jonathan D. Nash & James N. Moum 

College of Oceanic & Atmospheric Sciences 
Oregon State University 

Corvallis OR 97331-5503 
ph: (541) 737-4573  fx: (541) 737-2064  

email: nash@coas.oregonstate.edu  
 

Award #: N00014-09-1-0281 
http://mixing.coas.oregonstate.edu/   

 
 
LONG-TERM GOALS 
 
We seek a more complete and fundamental understanding of the hierarchy of processes which transfer 
energy and momentum from large scales, feed the internal wavefield, and ultimately dissipate through 
turbulence.  This cascade impacts the acoustic, optical, and biogeochemical properties of the water 
column, and feeds back to alter the larger scale circulation.  Studies within the Ocean Mixing Group 
at OSU emphasize observations, innovative sensor / instrumentation development and integration, and 
process-oriented internal wave and turbulence modeling for interpretation. 
  
OBJECTIVES 
 
Luzon Strait represents a major source of internal tides and NLIWs in the SCS.  However, unlike other 
regions of strong internal wave generation (i.e., Hawaii), Luzon Strait is believed to be highly 
dissipative.  We seek to understand the character of this enhanced nonlinearity and turbulence, and 
how it affects the process of wave generation. Specifically, we intend to: 
 

• identify hotspots of generation and dissipation, 

• quantify the structure and variability of wave energy, its flux and dissipation at the generation 
site. 

• define the broader spatial structure, temporal content, and energetics of the internal wave field, 
and  

• understand connections between Kuroshio influences and wave generation 

• clarify the partitioning of topography, mesoscale variability and near-inertial motions on 
internal tide generation and dissipation. 

 
APPROACH 
 
To accomplish the above objectives, we will:   
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1. add self-contained χpods (Moum and Nash, 2009) with full motion packages to our 3000-m 
capable LADCP/CTD system (Figure 3) in order to measure the dissipation rates of temperature 
variance () and TKE ().  
 

2. use this LADCP/χpod system to investigate the generation of internal waves, NLIWs, bores and 
their associated dissipation within Luzon Strait. 

 
This system will be especially useful at obtaining rapid profiles of near-bottom velocity, density and 
turbulence at deep (1000-2000 m) locations. 
 
In addition, if our DURIP (submitted September 2009) is funded, we will deploy a full water-column 
mooring at the central ridge crest to help ground the larger experiment. 
 
WORK COMPLETED 
 
This project has just begun.  We are in the process of constructing deep (high-pressure) χpods and 
other components to be attached to the shipboard CTD.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 – schematic of proposed χpod/LADCP to provide turbulence and internal wave density & 
velocity over the full water column (down to 3000 m).  Two χpods will be attached to the leading 

edge of a vaned CTD cage to profile turbulence.  Upward- and downward-looking ADCPs (300 and 
150 kHz) will capture the detailed velocity structure of linear and nonlinear internal waves and 

bores.  Full motion packages will be used to compensate for CTD package motion. 
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